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(57) Abstract 

A chassis, particularly for carrying a wheelchair with pivotal seat (S), fitted with 
ground-engaging wheels with at least one driven from a drive device through a drive trans- 
mission and with at least one steerably suspended and connected to a steering motor re- 
ceiving steering signals for steering the chassis bearing while driving from a steering panel 
comprising steering control devices (STY) is described, whereby all steerably wheels (2R) 
are drive device driven and steerably suspended each being pivotal about a vertical steer- 
ing axis (2S, STF) geometrically maintained within or at a vertical plane comprising the 
wheel axis (2RAKS). By means of a between the steering axes (2S) arranged and these me- 
chanically connecting steering transmission system (STT) including a herethrough for the 
pivoting of said steering axes (2S, STF) connected steering driving device rotating the 
axes, and through the same direction of rotation, each steering axis (2S, STF) is arranged 
able to pivot all said wheels about their steering axes (2S, STAKS, STF), i.e. through 
mainly equally sized pivoting angles independently of the bearing of the seat or depend- 
ency being correlated therewith. A drive device can directly or through a drive trans- 
mission system (RTT, RTAKS) with the same direction of rotation simultaneously rotate 
all wheels (2R). A steering system hereto, mainly of electronic kind, is described. 
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WHEELED CHASSIS AND STEERING DEVICE FOR STEERING IT. 



The present invention relates to a wheeled chassis 
including a drive device for driving the wheels, and which 
wheeled chassis may serve as chassis for a wheelchair or 
5 as a wheeled chassis for the transporting of some other 
object, the wheeled chassis having at least one of the 
wheels driven by the drive device through an intermediary 
drive transmission, and whereby at least one of the wheels 
for the steering of the driving course of the chassis is 

10 mounted to the chassis through a steerable support being 
steerable by means of at least one, to the steerable 
support connected, steering motor which steering motor 
receives steering signals from a steering panel with 
steering control devices, and whereby the wheeled chassis 

15 further comprises support means adapted to support a chair 
or other holding means adapted for the fixation and 
holding of the said objects to be transported. 

Generally, most wheelchairs of prior art technique, 
which are employed for transporting of invalid persons or 

20 of weaker or ill persons being unable to walk themselves, 
are made in conformity with the above described technique 
of prior art, i.e. they comprise a chassis, generally a 
frame shaped chassis, which through suitably suspended 
wheels, the suspension means thereby comprising suitable 

25 spring means and being of per se known kind, carries four 
ground-engaging wheels of suitable sizes, of which wheels 
two may be fitted to the chassis with one on each of two 
opposite sides of the chassis the wheels being carried 
through a common in cross direction arranged wheel axle or 

30 through two separate wheel axles, which are arranged 
sharing a common geometric axis, and whereby the further 
two of the ground-engaging wheels are steerably suspended 
in that their steering axes are vertically oriented, and 
in that in general two of these ground-engaging wheels are 
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connected to a wheel drive means and being made steerable 
as described above as from a steering control panel 
situated as suitable within easy reach of the person being 
transported by the wheel chair. 
5 At such an arrangement of the ground-engaging wheels 

they in general are arranged as in case of a common rear- 
wheel-driven automobile, though the suspension structures 
for the wheels do have a more simple structural shape, 
because they only are going to be operated at fairly low 

10 drive speeds . On the other hand , the steering wheels are 
suspended in such a manner so that geometrically the 
vertical steering axis is located in front of the wheel 
axles whereby in per se well known manner a self cor- 
recting straight forward driving can be maintained. 

15 This usually employed kind of . structure for a 

wheelchair suffers under more than one drawback. Such a 
wheelchair can not be described as being particularly 
steerable, and in case of more complicated steering 
manoeuvres as for steering to achieve a close passing of 

20 larger objects, furnitures, etc., in narrow environments 
require the use of reversing manoeuvres to bring the rear 
wheels to follow a correct track. A sideward directed 
driving of the wheel chair is not attainable in a fairly 
easy manner except to bring about more small to-and-fro 

25 movements by the wheelchair, and thus only a kind of 
sideward zig-zag-driving may be the only sideward movement 
which in a somewhat awkward manner may be made attainable. 

Moreover, an oblique direction of approach while 
driving close to a table is only possible, whenever to- 

30 and-fro-drivings are not wanted to be carried out, in the 
manner that the wheelchair, including the seat of it, are 
brought to attain an oblique oriented position as in 
relation to the edge of the table. It is thus easily 
understood that a person being seated in the chair also 

35 simultaneously in position has to be turned similarly 
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oblique in relation ;to this same edge of the table. When 
a person being seated in the chair thus has to be brought 
to bed or has to be brought into the seat from a bed this 
is only possible when the front of the wheelchair is 
oriented so that it is turned straight forward towards or 
oblique towards the side or longitudinal edge of the bed, 
in such a situation rather much additional labour is 
required from an aiding person, as well when a person has 
to be passed from the wheelchair to the bed as when the 
person has to be moved in the opposite direction. 

Through the present invention it is the purpose to 
provide a wheeled chassis and an arrangement of the 
ground- engaging wheels for a wheelchair of the initially 
mentioned kind, whereby the required drive means and 
steering means both are of fairly simple structure, and 
whereby the mentioned well known drawbacks are being 
avoided, i.e. to a first approximation that the wheelchair 
is made able to move as well sidewards as omnidirec- 
tionally, i.e. in any direction running oblique to a 
presently existing direction of movement. 

This is according to the present invention by a 
wheeled chassis of the initially mentioned kind attained 
in that all steerable wheels also are by means of the 
drive device driven ground-engaging wheels, whereby these, 
thus driven ground-engaging wheels are mounted steerably 
suspended each being pivotal about a vertical steering 
axis geometrically maintained within or in the near 
vicinity of a vertical plane comprising the respective 
wheel axis, and in that by means of a between the steering 
axes arranged and these mechanically connecting steering 
transmission system including a, through this steering 
transmission system, for the pivoting of these said 
steering axes connected steering driving device simultane- 
ously and through the same direction of rotation each 
steering axis is arranged able to pivot all these driven 
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ground-engaging- wheels about their steering axes, i.e. 
through approximately mainly equally sized pivoting 
angles, and in that a with the driven ground-engaging 
wheels directly connected, or through a drive transmission 
5 system connected, drive device simultaneously through 
equal units of time in the same direction of rotation ro- 
tates all these driven ground-engaging wheels with mainly 
equally sized angles of rotation about their wheel axes. 
Herethrough, by means of a wheelchair thus shaped 

10 according to the invention the aforementioned purposes are 
being attained; but, also further advantages are achie- 
vable as to be described as follows. 

By means of the invention all suspensions for the 
ground-engaging wheels may be shaped alike, and a compact 

15 structure of the chassis is providable, and furthermore, 
the wheeled chassis itself may be rotational symmetrical 
structured comprising mainly equally shaped structural 
segments to be comprised within such a rotational sym- 
metrical structure* 

20 This is to be provided when the ground-engaging 

wheels, in particular according to the invention, are 
arranged equally spaced along the periphery of a horizon- 
tally circularly shaped or regularly shaped wheeled 
chassis, when in the vicinity of the periphery and along 

25 this the ground-engaging wheels are being suspended mainly 
equally spaced. 

A to this purpose in particular suitable ground- 
engaging wheel arrangement by which the individual wheels 
only occupies a small space is according to the invention 

30 characterized in that the steering axis comprises two 
coaxially arranged axes or shafts of which the coaxially 
innermost at the lower end terminates in a toothwheel, in 
particular a conically shaped toothwheel of a bevelgear, 
engaging into an as corresponding conically tootwheel 

35 shaped and/or into a with engaging teeth provided ground- 
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engaging wheel whereby the wheel axis hereof geometrically 
together with the ground form an angle of a size deviating 
from zero degree and preferably is laying between 10 and 
30 degrees, and whereby the wheel axis is bearing suspen- 
5 ded in a bearing block being in a fixed manner connected 
with the coaxially outermost of the steering axes, and 
whereby the upper end of the two coaxially steering axes 
or shafts respectively are connected with the drive 
transmission system and with the steering transmission 

10 system which respectively provide drive connections with 
on the one hand the driving Srive device and on the other 
hand the steering drive device, and whereby each in- 
dividual ground-engaging wheel and each individual bearing 
block preferably both can be semi -spherically shaped and 

15 arranged with their flat surfaces facing each other, and 
whereby between them for the keeping-away of dust and/or 
dirt an annular sealing means is provided inserted between 
such two semi-spherically shaped bodies. 

The ground-engaging wheels may in per se known manner 

20 be provided with a sufficiently safe non-sliding tread 
which can be of hard rubber. 

To safeguard that the individual ground-engaging 
wheels in case of driving on uneven ground excerts some- 
what the same wheel pressure against the ground, the 

25 steering axes of the ground-engaging wheels can according 
to the invention all be arranged suspended in an elasto- 
meric, in particular a springlike elastomeric, plate 
member and/or in more of such kind which thus interconnect 
the bearings for said steering axes. 

30 By means of such kind of bearing arrangement it is in 

general achieved that the individual steering axis or 
shaft during movements forceing a spring effect into ac- 
tion to a large extend remain mutually parallel oriented. 
To achieve that the centre of gravity of the struc- 

35 ture is brought to lay low in the structure and that an 
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easy access is provided to batteries, electric devices, 
namely such as charging device for batteries, as well as 
electric and electronic equipment, namely such as elec- 
tronic steering panels, contactors and other switching 
5 members, it is according to the invention preferred that 
such members are arranged as being mounted on a platesha- 
ped bootom element which has a diameter being of approxi- 
mately the same size as the diameter, or a little less 
than this, between opposite positioned ground-engaging 

10 wheels mounted on the wheeled chassis, and that the bottom 
plate element in radial direction at the periphery is 
arranged to have a slanting upwards running peripheral 
rim, and that the bottom plate element easy-to-f asten by 
means of easy accessible holding members of per se known 

15 kind, such as screws, snaplock-devices , tunged locking 
mechanisms, etc., is kept in place on the wheeled chassis. 

To avoid any producing of scratching of foreign 
objects while driving the wheelchair the upper portion of 
the wheeled chassis may be covered by means of at least 

20 one single element shaped as a broad annular top cover 
having a peripheral portion which is cylindrical ly shaped 
and downwards terminates In a skirt shaped portion having 
the external surface thereof arranged as or being compri- 
sed as a broad belt or girdle exhibiting suitable elasto- 

25 meric properties against blows or strokes from external 
objects, being of a material such as soft rubber or any 
other kind of elastomeric plastic material, and whereby 
the top cover by means of suitable fastening or holding 
means of any per se known kind, such as screws, snap- 

30 locking mechanisms, tounged locking mechanisms, etc., in 
an easy-to-dismantle manner is kept in position on the 
wheeled chassis. 

According to the invention it is advantageous to 
arrange preferably at least two simple, rigid and radially 

35 oriented connecting struts which provide a mechanically 
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rigid connection between a centrally supporting member, 
which serves to support a wheelchair seat or serves to 
support any other object to be transported by means of the 
wheeled chassis, and at least one of the aforementioned 
5 peripheral elastomeric plate elements which belong to the 
wheeled chassis, and whereby these connecting struts 
comprise fastening means or fastening apertures for the 
fastening of at least one, preferably for the fastening of 
two vertically spaced arranged, device-supporting plate 

10 member(s) arranged to support the driving and steering 
drive means, and whereby preferably between these two said 
drive means drive and steering transmissions are arranged, 
thus connecting the driving and steering drive devices and 
the suspensions for the ground-engaging wheels. 

15 Suitable transmission elements may be provided each 

as a common for all suspensions of the ground-engaging 
wheels arranged between these suspensions running tooth 
belt or chain element, which also has to be connected with 
the respective drive and steering drive device, and which 

20 devices for the two operational functions to be carried 
out preferably are arranged to be common for all the 
ground-engaging wheels, and thus including at least one 
per se known tightening element for the tightholding of 
these elements. 

25 To achieve that the, in particular at the initial 

moving and at stopping of the drive movement of the 
wheelchair between this and the ground below as unavoi- 
dable, generated back-lash is kept as low as possible and 
to achieve that this by a person seated in the wheelchair 

30 is sensed as only being of one simple kind, e.g. sensed as 
only being some simple drive back-lash caused by parts 
belonging to transmissions or to ground-engaging wheels, 
it is according to the invention advantageous that a 
vertical arranged bushing bearing able to serve as bearing 

35 for a vertical stem, shaft or journal belonging to a by 
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8 



means of a further drive device pivotal arranged seat or 
fastening or holding member for any other said object to 
be transported by the wheeled chassis, apart from a 
further comprised drive transmission providing drive 
5 connection hereto, is provided with a, preferably 
adjustable, intermediary frictional element arranged 
between the bushing bearing and the said stem, shaft or 
journal, whereby this frictional element possibly can be 
provided as .a from the outside adjustable, suitable 

10 elastomeric screw means made as of nylon material or other 
plastic material or elastomeric material. 

Embodiments according to the invention are described 
in further details as follows under reference to the 
drawing in which: 

15 Pig. 1 shows seen from the outside in sideview an em- 



bodiment according to the invention of a 
wheeled chassis, 



fig. 2 shows cross section II-II according to fig. 1, 



20 



fig. 3 shows in the perspective the supporting por- 
tion of an embodiment of a wheeled chassis 
according to the invention whereby all ex- 
terior cover plates and the bottom plate 
including carried drive devices shown in fig. 
2 are cut away, 



25 



fig. 4 shows seen from the top the embodiment accor- 
ding to fig. 3 of a wheeled chassis according 
to the invention whereby the arrangement of 
drive devices and an embodiment for drive 
transmissions hereto are shown, 



30 



fig. 5 shows a little different embodiment of the 
wheeled chassis which is shown in fig. 4, 



35 



fig. 6 shows vertical cross section through a ground- 
engaging wheel being embodied according to the 
invention including an embodiment of one of 
two coaxial ly arranged axes or shafts carrying 
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the ground-engaging wheel including bearing 
and drive transmission for a steering axis or 
journal, 

fig. 7 shows vertical cross section through a carry- 
5 ing bushing bearing including drive transmis- 

sion for an in part as cut away shown carrying 
stem, shaft or journal for the supporting of 
a wheelchair seat or for the supporting of any 
other object to be transported by the wheeled 
10 chassis, 

fig. 8 shows an in general well known embodiment of 
an angle encoder being able to output sine and 
cosine values of the angle, 
fig. 9 shows schematically an according to the inven- 
15 tion embodied wheeled chassis fitted with a 

seat and with steering control panels arranged 
on the armrest, 
fig. 9A and 9B show in more details as seen from 
above the two steering panels shown in fig. 9, 
20 fig. 10 shows the embodiment of a steering circuit and 

fig. 11 shows the arrangement of angle encoders. 
Within the drawing elements being alike or elements 
serving the same functional purpose are marked with the 
same sign of reference. When within Fig.s in the drawing 
25 two elements are either closely related or, as viewed, are 
positioned behind each other their signs of reference are 
shown separated by a comma, and the written sequence thus 
being brought to correlate with their viewing distances . 
An embodiment of a wheeled chassis according to the 
30 invention is shown in Fig.l as viewed from the outside in 
sideview, the shown wheeled chassis 1 is fitted with 
ground-engaging wheels 2R each being carried by a bearing 
block 2B which bearing block is pivotally mounted to the 
chassis as to be pivotal about a vertical steering axis, 
35 these mounting elements are not shown visible in fig.l, on 
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the other hand, the wheeled chassis carries on top a 
supporting stem, shaft or journal T which in the drawing 
is shown pivotally holding a schematically illustrated 
seat S which comprises arm rests able to be swung outwards 

' 5 as well as downwards thus enabling a person to pass into 
and out from the seat S not alone frontwards, but also 
sidewards. On the armrest at a suitable place a steering . 
control panel STY is mounted comprising a "joystick" to be 
used for steering control when the wheeled chassis is 

10 driving as well as it also comprises push buttons, etc., 
arranged as required for manoeuvring attached and/or other 
electric circuits which "may serve other purposes than just 
the driving. Externally, the wheeled chassis 1 is surroun- 
ded by a suitable belt or girdle able to catch strokes or 

15 blows while driving when passing close to foreign objects 
in the environment, and which belt or girdle, e.g. , may be 
made of suitable soft rubber . The upper portion of the 
wheeled chassis 1 is covered by suitable detachable covers 
1YL and 1YU. • 

20 Fig. 2 shows viewed from above a horizontal cross 

section along the line II - II in Fig.l thereby showing 
elements arranged on a bottom plate member 3B which forms 
the bottom portion of the wheeled chassis . The bottom 
plate member 3B is provided with suitable apertures in 

25 which the ground-engaging wheels 2R,2B are mounted. Cen- 
trally, the bottom plate member 3B is provided with a 
suitably held and possible through in vertical direction 
operating spring means suspended device SIG comprising a 
suitable plurality of electric contact means serving elec- 

30 trically to abut against corresponding electric means 
mounted on the said stem, shaft or journal T serving- to 
pass control currents and steering signals between re- 
quired electric drive means situated in the wheeled 
chassis and the steering control panel STY positioned by 

35 way of example on the armrest. As an alernative, when in 
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stead touch-free electric transmissions means are employ- 
ed, it is possible to provide a suitable selection of 
light-emitting-diodes and photo-transistors operating 
together with hereto belonging steering control electronic 
5 circuits and thus provide a touchfree signal transmission 
between the panel STY and the drive means which are arran- 
ged in the wheeled chassis 1. 

Such an electro-optical transmission may be provided 
to take place sidewards or in axial direction unto and 

10 from the lower end of the stem, shaft or journal T which 
to this purpose totally or "only along a portion of the 
length of it is tube shaped. 

To achieve a low position for the centre of gravity 
of the wheeled chassis the rather heavy drive batteries 

15 BATT, of which six such are shown, are positioned on the 
bottom plate member 3B serving in the wheeled chassis to 
energize the various drive motors and being positioned 
together with a suitable not shown charge device LADE 
which when charging the batteries BATT is connected to a 

20 mains supply outlet through a suitable removable electric 
wire. In the drawing ELEK indicates a space to be occupied 
by the required electronic steering control units and 
circuit elements. The ground-engaging wheels are arranged 
mutually equally spaced along the periphery and are 

25 arranged equally spaced from the centre of the wheeled 
chassis. At the shown embodiment the angle mutually formed 
geometrically in between the radii running from this 
centre to the indiviual ground-engaging wheels is shown as 
2V in Fig. 2 and at the shown embodiment will have a size 

30 which in practice closely corresponds to 72 degrees. 

In the perspective in Fig. 3 of the drawing a wheeled 
chassis 1 is shown with the cover plates 1Y and 1L as well 
as the external belt or girdle 1BAN being shown removed, 
whereby also the bottom plate members illustrated in Fig. 2 

35 have been removed, and places where to possibly position 
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the three drive devices MT, MR and MS are only schemati- 
cally indicated. The stem,, shaft or journal T, by way of 
example serving to carry a seat, is also only schematical- » 
ly indicated in Fig. 3. 
5 The in Fig. 3 illustrated embodiment is provided with * 

five connecting main struts 1A connecting a bushing or 
bearing means 5 for the stem, shaft or journal T and a 
peripherally arranged annular ly shaped member carrying 
bearing members for the steering axes 2S which through 
10 bearing blocks 2B , whereby one bearing block 2B is ar- 
ranged at each wheel, carry €he individual ground-engaging 
wheels 2R. The ground-engaging wheels 2R can as indicated 
through the invention be shaped as any plate shaped, rol- 
lar shaped or cylindric shaped per se known wheel or the 
15 wheels may as an according to the invention advantageous 
embodiment be shaped as semi-spherical ly shaped wheels. 

The individual wheel suspensions may in per se known 
manner comprise spring means. According to the invention 
a common spring means may be provided for all the ground- 
20 engaging wheels 2R being shown and through this kind of 
spring means it is achieved that the individual steering 
axes of the ground-engaging wheels mutually mainly only 
are able to perform dislocating spring tensioned movements 
in vertical direction. Herethrough, movements which result 
25 in the occurrence of mutually slanting orientations 
between the ground-engaging wheels thus can not occur. 
This is advantageous because any occurrence of such 
slanting providing or oblique positions providing move- 
ments of the steering axes of the ground-engaging wheels 
30 do result in a wry-steering of the seat during the driving 

of the wheeled chassis. Such wry-steering is avoided by . 
means of the invention when, as illustrated, preferably at 
least two mutually in parallel positioned plate and ring 
shaped elements 1PA and 1PB are peripherally arranged as 
35 annularly shaped members in the wheeled chassis. When five 
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wheeled chassis. When five connecting struts 1A are 
provided, and if the number of ground-engaging wheels 2R, 
2B corresponds to a multiple of five, in practice a fully 
only vertical upwards and downwards movability of the 
5 steering axes 2S of the ground-engaging wheels has been 
achieved when spring tensioned movements of the axes take 
place due to an excentric load influence being exerted on 
the seat which is mounted by means of the stem, shaft or 
journal T or due to the ground-engaging wheels 2R,2B are 

10 driving on an uneven ground. On the other hand, a good 
result may in practice be attained, i.e. a sufficiently 
precise mainly vertical only upwards and downwards 
movability of the steering axes 2S of the ground-engaging 
wheels when spring-tensioned movements take place is 

15 attained, also when only three connecting struts 1A are 
mounted and by way of example five ground-engaging wheels 
2R,2B are provided. Such an embodiment is illustrated in 
the Fig.s 4 and 5 of the drawing whereby only three 
connecting struts are provided resulting in a more simple 

20 assembling when the wheeled chassis comprises three drive 
devices MT, MR and MS being able to be mounted on a plate 
shaped element 4 which in practice is comprised of three 
plate shaped elements, i.e. with such an element for each 
of the three drive units MT, MR and MS whereby each of 

25 these plate shaped elements comprises two horizontal, 
vertically spaced, plate members 4MA and 4MB. On the upper 
of these members one of the drive units MT, MR or MS is 
mounted with the corresponding drive shaft being vertical- 
ly oriented and engaging into a transmission gear, whereby 

30 this gear unit may be mounted alone or possibly together 
with one or more discrete drive means or members in 
between two such horizontal plate members 4MA and 4MB. As 
it is shown in the Fig.s 4 and 5 of the drawing, the 
complete assembled structure may simplified, but also as 

35 viewed from a manufactural point of view as advantageous, 
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be ragarded as a"~peripheraIly~hexagonal shaped structure. 

Serving as outputs of the three transmission gears 
sprockets MTT, HRT and MST are arranged, thereby possibly 
also including chain tight-holding members of per se knovm 

5 kind, engaging a chain for each referred to with MTK, MRK 
and MSK which are connected with sprockets respectively 
arranged at the lower end of the bushing or bearing means 
5 for the stem, shaft or journal T for carrying the seat, 
respectively are arranged at the top of the individual 
10 steering axes 2S thus serving to provide rotation of the 
ground-engaging wheels 2R, 'and respectively are arranged 
below the top of the individual steering axes 2S thus ser- 
ving to provide the orientational steering of the ground- 
engaging wheels 2R- An embodiment hereof according to the 

15 invention is described in further details as follows. 

It is to be remarked that though in Fig.s 3 and 4 a 
circular shaped embodiment of the plate shaped peripheral- 
ly arranged annularly shaped spring members 1PA and 1PB is 
illustrated nothing prevents the employing of other 

20 shapes. In Fig. 5 a pentagonal shaped embodiment with 
inwards curving side portions thereof is shown. A strong 
inwards curving may in practice be employed. This shape 
may be advatageous in that more floor space is attained 
for a supporting persons feet. Alternatively in such case, 

25 that it becomes possible to drive closer to or while 
passing closer to objects in the environments, etc. 

In Fig. 6 of the drawing a vertical cross section 
through a ground-engaging wheel arrangement 2R, 2B and the 
steering axis 2S including the bearing arrangement for the 

30 steering axis 2S as well through transmission sprockets 
RTT and STT arranged on the steering axis 2S. The ground- 
engaging wheels are arranged just inside the external 
cover 1Y of the- wheeled chassis 1 the cover 1Y carrying an 
external belt or girdle 1Y and through the upper cover 1YL 

35 is stretching towards the stem, shaft or journal T. 
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Internally the cover 1Y suitably elastically can be 
held in place at some suitable positions, e.g. by means of 
springs, to the elasticity providing set of peripherally 
arranged annular ly shaped plate members 1PA and 1PB. 
5 Corresponding hereto an open space is illustrated in Fig. 
6 at 1Y between 1Y and the cross sectionally illustrated 
peripherally arranged annularly shaped plate members 1PA 
and 1PB, a suitable block shaped member 1PM is illustrated 
between these for the purpose of connecting them with the 

10 steering axes 2S, whereby the block shaped member 1PM is 
provided with a through-opening comprising a lining set 
consisting of bearing bushings IPSA and 1PSB made of a 
suitable low friction providing material, such as nylon, 
etc., serving as bearing for the steering axis 2S. The 

15 block shaped member 1PM is by means of suitable holding 
means, such as pin means 1PAS and 1PBS, kept in place unto 
the peripherally arranged annularly shaped plate members 
1PA and 1PB. 

The steering axis 2S is prevented from performing 

20 movements upwards and downwards in the bearing by means of 
projections arranged at the sprocket STT and at a lower 
axis foot portion STF. The steering axis comprises two 
coaxially arranged axes or shafts, i.e. an external tube 
shaped axis or shaft STARS serving to connect STT and STF 

25 and an internal driving axis or shaft RTAKS connecting the 
upper sprocket RTT and a lower bevel gear toothwheel RTPI, 
whereby the axis RTAKS is held in place by suitable in the 
drawing depicted bearing bushings positioned within the 
tube shaped axis or shaft STARS. The bevel gear toothwheel 

30 RTPI is engaging with another bevel gear toothwheel or 
with a suitable in circular formation arranged set of 
teeth 2RKRO being positioned on the plane surface of a 
semi-spherical ly shaped ground-engaging wheel 2R which can 
be made of a suitable rigid material by casting or by 

35 being turned out the material, the wheel here being 
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contemplated as made of glass fibre reinforced plastic 
material and carrying a friction providing tred 2RBAN as 
well as a central journal 2RAKS of which the other end is 
button shaped, and whereby the thinner portion of the 
5 journal is sitting in a bearing bushing 2RBN which bushing 
is able to be stuck into a suitable bore or other aperture 
centrally in the wheel bearing block member 2B and be held 
in place in this block member by means of a screwed- in set 
screwlike screw 2BRS whereby this screw is made to project 

10 into a peripherally arranged notch on the bearing bushing 
2RBN. A pressure or ball bearing 2RTL serves to keep the 
ground- engaging wheel spaced from the bearing block member 
2B. A suitable annular ly shaped sealing member, which only 
is indicated in the drawing, is arranged in the spacing 

15 between the wheel 2R and the block member 2B to provided 
a sealing against dirt, frayed or fibrous material, etc. 
being caught in the spacing. At the top of the block 
shaped member 2B a depression is arranged to provide ample 
space for the bevel gear wheel RTPI. By means of asserab- 

20 ling members 2 ST which do not have to described in further 
detail and/or by means of gluing and/or by means of 
welding the block shaped bearing member is rigidly 
fastened to the steering axis foot portion STF. 

By means of drive chains referred to in the drawing 

25 by DRIVE TRANSMISSION respectively by STEERING TRANSMIS- 
SION the ground-engaging wheel 2R is brought to rotate in 
one or the other direction around the journal 2RAKS 
respectively that the orientation, i.e. the bearing, of 
the ground-engaging wheel 2R is steered by means of 

30 turning the the tube shaped axis or shaft STAKS. 

In Fig. 6 of the drawing it is indicated that the 
sprocket STT comprises a rim of teeth being in a not in 
further details bescribed manner arranged around a 
carrying hub. This hub is advantageously held releasably 

35 in position, i.e. the hub of sprocket STT may consist of 
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two from above respectively from below through tensional 
means against the rim of teeth tensioned annularly shaped 
members or a suitable set of set screws or any other known 
means may be arranged for providing a releasable fixation 
5 of the hub, so that, in that the mutual mechanical 
relation between the rim of teeth and the ground- engaging 
wheels thus is made adjustable, it is easy to acquire that 
all ground-engaging wheels mutually are made to run paral- 
lel oriented, and herethrough it is also easy through 

10 readjustment to reestablish this condition in case of 
possible exchanges of chains including the case when 
hereby a somewhat different length of the chain links 
possibly might be introduced. It has to be remarked that 
it on the other hand is unavoidable that the steering will 

15 have to suffer due to some backlash which always is 
present when chains are used as transmission elements, 
etc. 

In Fig. 7 of the drawing according to the invention 
an embodiment of a bearing bushing for the stem, shaft or 

20 journal T is illustrated. Through this embodiment it is 
the aim to attain that a usual expected force, which is 
being exerted against the seat in relation to the wheeled 
chassis, herethrough should not introduce any backlash 
movements between the stem, shaft or journal T and the 

25 wheeled chassis, just as abovementioned. 

The stem, shaft or journal T is provided with a lower 
portion of it having a smaller diameter than the upper 
portion of it and being brough to abut against a bushing 
member 5KY provided internally with conical shape which is 

30 resting abutting against an internal upwards projecting 
conical portion 5KI whereby the conical portion is slotted 
as indicated through an omitted hatching in the drawing of 
the left part of this conical portion. Furthermore, 
bearing bushings 5L serve to secure a proper bearing of 

35 the carrying stem, shaft or journal T. When the upper 
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conical portion 5KY through tensioning of screw 5IH is 
being pressed downwards the internal conical portion 5KI 
is brought to sqeeze the thinner portion of the carrying 
stem, shaft or journal T so that this just is able to be 
5 moved up and down. 

The thinner lower portion of the carrying stem, shaft 
or journal T is provided with a peripheral notch TNG into 
which a cross pin 5NT is projecting while being seated in 
a cross aperture in the portion of the conical member 5KI 

10 being situated below the tube shaped axis or shaft 5AKS. 

When powered from the "driving motor MD through the 
rotation providing transmision this tube shaped axis or 
shaft thus is being turned through the sprocket 5TT, which 
for instance by means of a cross pin 5TTA is being fixedly 

15 secured to this axis or shaft, the stem, shaft or journal 
T is brought to rotate one way or the other around whereby 
transmission of force safely be is taking place through 
the cross pin 5NT to the sidewalls of the notch TNG in the 
carrying stem, shaft or journal T. A friction bushing 5IFB 

20 made of suitable friction providing material arranged 
around the axis or shaft 5AKS is being pressed against 
this axis or shaft 5AKS by means of an adjustment screw 
5IF which is seated in a side aperture in a fixed maintai- 
ned standing external tube portion 5BY. By means hereof 

25 the turning movements of the axis or shaft 5AKS and 
thereby also of the turning movements of the stem, shaft 
or journal T are being counteracted, that is, the force 
being delivered through the turning providing transmission 
and through the sprocket 5TT apart from the necessary 

30 moment to provide the turning of the stem, shaft or 
journal T also has to provide a moment to overcome the 
friction provided by the screw means 5IF. In this manner 
an adjusting of the backlash of turning can be provided. 
At the lower end of the carrying stem, shaft or 

35 journal T the presence of light emitting diodes and photo 
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transistors is being depicted which means for instance may 
serve the purpose sidewards to provide transmission of 
signals as already described above to be handled by a 
corresponding signal handling device SIG which is positio- 
5 ned on the bottom plate element 3B. 

It can be remarked, that mechanically in practice for 
such a wheeled chassis comprising batteries able to 
provide 40 amperehours of aperation at a battery voltage 
of 24 volts and structurally incorporating an embodiment 

10 according to the invention as shown in the drawing may 
have a size so that the external belt or girdle 1YBAN 
arranged around the wheeled chassis has an external 
diameter of about -6 meter, and so that with a diameter of 
the ground-engaging wheels of .1 meter the upper edge of 

15 the external belt or girdle 1YBAN is being situated 
between .2 and .25 meter above the groundlevel. At such an 
embodiment the complete height of the wheeled chassis as 
from the ground up the level of the bushing carrying the 
carrying stem, shaft or journal T may in practice be 

20 arranged to be of the size of about .35 meter. A wheeled 
chassis which incorporate such dimensions definitely will 
have to be characterized' as being in size well suited to 
be used for wheel chairs. 

An advantageous electronic logic steering circuit to 

25 provide a safe steering of such a wheeled chassis being 
embodied according to the invention is described in 
further details as follows. 

In case of a wheeled chassis of this kind which is 
carrying a seat a simple electronic steering in part of 

30 the rotation itself of the ground-engaging wheels in 
relation to the chassis and in part of the pivotal or 
turning position of the seat in relation to the chassis 
can be provided for instance by means of a simple turn 
button device arranged for each of these conditions of 

35 operation of the wheeled chassis, i.g. by means of three 
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on the steering panel arranged turn potentiometers having 
a midposition providing zero-activity, being equal to halt 
condition of the drive motor which is connected to the 
turn potentiometer, and when turned one or the other way 
5 around away from the midposition provides rotational 
activity of the drive motor with progressively increased 
activity, i.e. the velocity of the motor being increased, 
the more the potentiometer is being turned away from the 
midposition, e.g. providing a proportional increasing of 

10 the velocity dependent on the size of the turning angle of 
the potentiometer. A spring" may be provided so that the 
spring draws the potentiometer back to midposition, i.e. 
to halt condition, when the turn button is released. 

A very large number of embodiments of this kind of 

15 steerings are known being employable in practice together 
with all kind of drive motors, including non-electric 
drive motors, and the by way of example abovementioned 
type of steering is above sufficiently well described to 
enable any person skilled in the art to construct and 

20 provide such steering devices. 

It has to be remarked, that either the described gear 
arrangements or the drive motors themselves can be of such 
per se known kind that in case of zero-activity, i.e. 
primarily when the mentioned midposition of the potentio- 

25 meters is occupied, they are functioning as brakes, i.e. 
that the influences from external forces exerted on the 
wheeled chassis or on the seat do not result in a mechani- 
cally continued or in a mechanically reversed running 
operation of the drive device, but that such a braking 

30 force is provided either in that it itself is provided in 
the braking process or in that for its structure a 
suitable selection of in per se known electric, mechanic 
on friction based transmission members to be arranged 
between the drive motor and the driven elements in the 

35 wheeled chassis has been done so that a limiting of drive 



7/18/2008, EAST Version: 2.3.0.3 



WO 93/20791 



PCT/DK93/00129 



force is achieved or in that a drive force deactivation or 
in part such drive force deactivation is selectable by the 
control means thus providing that the wheeled chassis 
and/or the seat in case of hitting objects in the environ- 
5 ments or in case of another person helping a person seated 
in the seat a pushing and/or a turning of the wheeled 
chassis and/or the seat away from a currently occupied 
position is made possible to be achieved either in that a 
sufficiently large influence of force is exerted from 

10 outside or in that directly through manipulation from 
outside break of control is "being provided. 

Nevertheless, it may even be difficult in a simple 
manner for a handicapped person to operate these kind of 
potentiometers in a simple manner, also in the case, when 

15 in per se known manner through the insertion of added per 
se known microprocessor controls or through adding of per 
se known positional servo controls, such potentiometers 
completely or in part are arranged substituted by one, 
two, three or more push buttons. 

20 On the other hand, according to the invention an as 

a unity structured electric/electronic steering control 
system serving to control all three of the mentioned drive 
motor operations is provided, permitting that a person 
seated in the seat is able to perform the operation 

25 single-handed, and even by means of one single finger, 
embodied in form of a so-called "joystick-control" and 
whereby supplementary a turn potentiometer of the above- 
mentioned type is included serving to control the turning 
drivemotor of the seat it is possible to provide a control 

30 system by which to-and-fro movements of joystick carried 
out in the longitudinal direction of the armrest, which 
armrest here thus is assumed to be arranged oriented in 
parallel with the forward-orientation of the seat, always 
will result in a driving of the ground-engaging wheels in 

35 this direction irrespective of performed turning-opera- 



7/18/2008, EAST Version: 2.3.0.3 



WO 93/20791 



PCI7DK93/00129 



tions of the seat in relation to the wheeled chassis. This 
implies, that a movement of the joystick towards an object 
in the environments also results in a driving of the 
wheeled chassis in precisely that direction independent on 
5 the turning position of the seat. 

A solution to attain this kind of control could 
according to the invention be contemplated to be attained 
in that the house of. the joystick is held in position by 
a slave servo motor which counterturns the house without 
10 thereby necessarily also counterturning a possible scale 
of gradation slaved to a mutual turning possibly being 
performed between the seat and the wheeled chassis, i.e. 
in that a between the seat and the wheeled chassis coupled 
and according to the size of the turning angle based angle 
15 encoder in per se known manner delivers a servo signal to 
this slave servo motor performing a corresponding coun- 
teracting turning of the joystick house. The joystick, 
when being deflected in any selected direction, then only 
would have, thereby being determined by the angular 
20 deflection direction of the joystick in relation to the 
joystick house, to output an activating signal to the 
drivemotor of the device which is steering the ground- 
engaging wheels, and when the size of the deflection of 
the joystick away from the midposition thus has reached a 
25 predetermined minimum size then the drivemotor for the 
providing of rotation of the ground-engaging wheels 
becomes activated. When the deflection of the joystick is 
further increased the velocity of the rotation is in- 
creased, e.g. linear proportionally, or possibly ex- 
30 ponentially or according to any other suitable function, 
so that in a suitable manner the velocity is increased 
dependent on the size of the deflectionof the joystick. 
Such kind of steering including electronic and mechanical 
devices to perform the steering is well known in a large 
35 number of varieties of embodiments according to the 
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technique of prior art. 

According to the invention it is, on the other hand, 
made possible to omit a servo control involving the 
angular position of the joystick house in relation to the 
5 armrest, and furthermore, it is also advantageously and 
simplifying the angle encodings made possible to attain, 
that the def lectional sizes of the "angle encoder signals 
are being reduced in a manner which is described in more 
details as follows. 

10 According to the invention this is in practice, 

whereby all described angle's are determined the same way 
round, being achieved in that an angle encoder is arranged 
between the wheeled chassis and the ground-engaging wheels 
outputting a signal dependent on the angular size of the 

15 current bearing of the drive direction of the ground- 
engaging wheels in relation to the wheeled chassis, and in 
that furthermore an angle encoder is arranged outputting 
a signal dependent on the angular position of the seat in 
relation to the wheeled chassis, and in that furthermore 

20 a steering panel is arranged outputting a signal angularly 
dependent on the relative direction of a wanted direc- 
tional bearing of driving in relation to the seat or to 
any other object being for transportion carried by the 
carrying stem, shaft or journal on the chassis, and 

25 furthermore outputting a signal carrying information about 
the selected wanted drive velocity, and in that a device 
for handling these signals is provided which comprises 
signal adding and signal subtracting members so that, if 
it is not already being provided through any mutual mecha- 

30 nical relationship between the angle encoders, as for each 
individual angle encoder a difference signal in relation 
to an initial-encoder-signal is being provided, which 
initial-encoder-signal is issued when a common initial 
direction of orientation, i.e. bearing, of the seat as of 

35 the drive direction, i.e. bearing, of the wheeled chassis 
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is being occupied, and which 'thus, angularly defined 
initial orientation as reference as follows are referred 
to as the common initial-orientation, and in that as from 
the two angle encoder signals a difference signal is 
5 provided being issued as the difference signal between the 
angle encoder output signal from the angle encoder 
arranged between the seat and the chassis and the angle 
encoder output signal from the angle encoder arranged 
between the chassis and the ground-engaging wheels, and in 
10 that the double of the sum of this difference signal plus 
the angular output signal "from the steering panel is 
provided, and in that this thus double sum signal through 
a sine value hereof forming device as steering signal for 
the steering of the ground-engaging wheels in relation to 
15 the chassis is connected to the steering drive motor, and 
in that the thus not-doubled signal from the steering 
panel through a multiplying device is connected to the 
drive motor for the ground-engaging wheels as for serving 
to regulate the activation and the velocity of this 
20 drivemotor. 

According to a further embodiment according to the 
invention at least one^of these provided drive motor 
control signals is connected to the drive motor control 
circuit through a difference providing device reducing 
25 these signals with a small contribution, of which results 
that larger steering panel output signals have to be 
provided before an activation of the respective drive 
motor can take place. 

As compared to the first mentioned embodiment 
30 according to the invention hereby a more simple control of 
chassis and seat is achieved involving fewer activations 
for performing turnings by means of the drive motors are 
required, as well as also a better adaptability of the 
drive and turning velocities to the steering operations 
35 performed by a person seated in the seat is being ex- 
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perienced. For instance, to achieve sidewards to and fro 
driving along the edge of a table, no other corrections of 
the drive orientations, i.e. of the general bearing, than 
small ones due to unavoidable human inaccuracies by 
5 handling when operating the steering panel will have to be- 
called for, and thus large corrections of the drive 
orientation can be avoided, and this makes driving along 
the edge of a table with the wheel chair far more comfor- 
tably carried out than earlier. Also wear of floors and 

10 wear of carpets are being reduced by means of such a 
manner of steering because" totally a lesser number of 
wheel movements are required. 

An embodiment of the last mentioned kind being a 
further development of a steering arrangement for a wheel 

15 chair is described in further details and comprises a 
steering panel STY which e.g. is mounted on an armrest as 
illustrated in Fig. 9A. A further steering panel STYDRSD 
is illustrated being shown in Fig. 9A of simplification 
reasons. Nothing prevents that the two panels are combined 

20 to form one single panel. 

At the left armrest of the seat a steering potentio- 
meter SEATTURN of the above described f irstmentioned type 
is illustrated comprising a turn button which from a 
forward directed raidposition can be turned to one or the 

25 other side to produce a turning of the seat in relation to 
the wheeled chassis, ref . also Fig. 9A. 

At the right armrest of the seat a steering panel 
with a joystick is illustrated and shown in more details 
in Fig. 9B. The joystick is by small or large deflections 

30 deflectable in any direction away from a here vertical 
raidposition. During deflection an output signal H is ge- 
nerated having an amplitude dependent on the size of the 
current deflection, e.g. linearly proportionally de- 
pendent, being for instance H = E * JOYSTICKDEFLECTION , 

35 and being for instance H = E or H = E * a suitable factor 
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at full deflection. Dependent on the selected direction of 
deflection in relation to the armrest, here referred to 
through the angle <p , two sets of output terminals from the 
joystick yield partly a signal X = E * cos ( <p ) and 
5 partly a signal Y = E * sin ( p ), whereby E, as follows, 
can be regarded as either a common operating supply 
voltage of or as a reference voltage within the circuits. 

As to be understood of Fig. 9 it is contemplated 
that, e.g. when manufacturing the wheel chair or at a 

10 later time when adjustments are being carried out, a 
direction "0" is provided''" as a said common initial- 
orientation as bearing for in part the driving of the 
wheeled chassis and in part for the direction of orienta- 
tion of the seat. At a given moment the ground-engaging 

15 wheels thus will be turned an angle ijj away from the said 
common initial-direction "0". As follows a situation is 
described by which such an angle has the size i|T , from 
which current position a new drive orientation of the 
ground-engaging wheels is wanted established. The angle 

20 i|f A is then the angle from which a turning to a new angle 
f B is wanted to be provided, but the existing angle 
between the seat and the wheeled chassis is not wanted 
changed. The seat direction in itself thus follows the 
wheeled chassis, but, when the angle encoders were set to 

25 zero, both angles l|J and tp were equal to zero, thus the 
drive orientation n 0 M and the seat orientation "0" were 
mutually the same and thus both pointed in that direction. 

As mounted between the seat and the wheeled chassis 
angle encoders of a great variety of kinds may be employ- 

30 ed, of which many fully are able to provide the same 
results as the angle encoders being contemplated while 
describing the invention and whereby the here made choice 
just has to be regarded as a more or less casual one. 

In Fig. 8 of the drawing the structural principle of 

35 an angle encoder of the double slide arm type is shown 
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being shown as comprising two such rotary slidable arms 
which are arranged 90° mutually spaced, and when the 
supplied voltages are +E and -E then dependent on the 
turning angles POT two signals are going to be yielded: 
5 E * sin (J POT ) and E * cos (7 POT ), i.e. they thus 
function together as a sine-cosine-potentiometer being 
referred to in the following as SIN/COS/POT. These angle 
encoders are easily mounted in place so that the pointing 
direction of the arms towards the right zero-terminal 

10 corresponds to the described said common initial-direction 
of the seat and of the wheeled chassis in relation to the 
drive direction, i.e. the bearing direction, of the 
ground-engaging wheels . 

When contemplating the condition illustrated through 

15 Fig. 9 an electronic circuit is as follows described in 
further details and according to the invention it produces 
the aforementioned summation and difference operations 
whereby it should be remembered that the circuit as nett 
result has to provide an angular signal thus comprised of: 

20 G +p A 

In Fig. 10 of the drawing such a circuit is illustra- 
ted. The left hand portion illustrates three signal 
providing elements: The joystick JOYST and the two said 
sine/cosine/potentiometers SIN/COS/POT. The signals they 

25 provide are illustrated by means of the wire connections 
being shown above them. It is furthermore contemplated, 
that JOYST yields a generally fixed signal which corre- 
spond to the signal H from JOYST when the joystick is 
deflected just a little bit away from the midposition, but 

30 which deflection on the first hand is too small to provide 
a sufficiently precise determination of the direction and 
on the other hand has to be regarded as being so small so 
that it accidently might have been incurred from outside 
and therefore should not result in any moving of the 

35 wheelchair. A difference providing device HDIF provides 
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such a corrected velocity determining signal. 

By means of eight multiplying devices which can be of 
the analog-signal-multiplying type of devices , such as of 
digitized kind, and two summation providing devices and 
5 two difference providing devices two signals are yielded, 
which can described respectively as: 
E * sin (1 B -f A ) and 
e * cos ( Tjf B — iff A ) 
in Fig. 10 of the drawing. The lastmentioned hereof is, 

10 partly through a multiplying device to which also the 
arriving velocity signal HDTF is connected the size of 
which being determined by the size of the deflection of 
the joystick: JOYST and partly through a switching device, 
connected able to activate the drive motor which brings 

15 the ground-engaging wheels to rotate. By means of the 
value of the signal from the switching device the velocity 
and the running of the ground-engaging wheels are being 
determined, whereby the sign of the voltage of this signal 
determines the direction of rotation of these wheel, i.e. 

20 either the one or the other way around. On the other hand, 
the ground-engaging wheels should not be brought to rotate 
before the direction, i.e. the bearing direction, of these 
wheels has been sufficiently accurately adjusted. To this 
purpose the illustrated RALT-AT-TURN DRIVE— HALT-SIGNAL is 

25 used in that it controls the opening and closing of the 
switching device. 

The two abovementioned produced signals are connected 
to one further multiplying device and through a multi- 
plying device which only serves to multiply the signal 

30 with the factor 2. The illustrated TURN ANGLE SIGNAL is 
hereby provided, and it is connected to the steering drive 
motor for the steering of the drive direction, i.e. of the 
bearing direction, of the ground-engaging wheels. This 
angle turn signal thus has a value: 

35 E * Sin ( 2 * ( T[T B - ljf A ) ) . 
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The first of the hereto employed two lastmentioned 
produced signals is used as illustrated at the upper right 
hand corner of Fig. 10 of the drawing as the aforementio- 
ned HALT-AT-TURN DRIVE-HALT-SIGNAL which first is passed 
5 through a device which removes possible changes of sign 
and furthermore subtracts a threshold value referred to as 
E MIN.DIR.ATT. , so that a certain joystick deflection 
first has to be present before the drive direction, i.e. 
the bearing direction, of the ground-engaging wheels is 
10 altered. In this manner the carrying-out of unnecessary 
small-corrections of this drive direction are avoided. 

To a high extend, the described circuit provides the 
advantages which are achievable as mentioned by means of 
the invention. 

15 In Fig. 11 of the drawing a possible manner of 

placing the two angle encoders on the wheeled chassis is 
shown when the encoders by way of example are of the type 
which is illustrated in Fig. 8 being provided with a 
direct on the slidable potentiometer arms arranged driving 

20 wheel, and when the wheeled chassis is shaped as by way of 
example illustrated in Fig. 4 of the drawing. 

When this driving wheel arranged on the angle coders 
which encoders in Fig. 11 are referred to as VSMS and VSMT 
is a sprocket then the angle encoders VSMS and VSMT by way 

25 of example may be positioned so that each sprocket is 
engaging into a chain respectively the chain MSK and the 
chain MTK. To achieve that the angle encoders provide 
correct output signals the diameter of the sprockets e.g. 
may be shaped as to be equal to the diameter of the 

30 sprockets STT and 5TT which are positioned as driving 
sprockets partly on the mechanism which is steering the 
direction, i.e. the bearing direction, of the ground 
engaging wheels and partly on the turnable stem, shaft or 
journal carrying the seat. The angle encoders are when 

35 being mounted being so turned in position that they engage 
into the chains MSK and MTK in such a manner that the 
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angle signal "0" is attained when the mechanism they con- 
trol is being adjusted to occupy the said common initial- 
direction for the seat and for the ground-engaging wheels. 
By means of the described steering device a safe and 
5 precise functioning steering is achieved also when very 
fast acceleration and deceleration times for the driving 
are wanted attained. To achieve this it may be wanted that 
an adjustability of the acceleration and deceleration 
times is provided for so that they can be kept within 

10 suitable limits. An advantageous embodiment according to 
the invention serving this "purpose is characteri2ed in 
that the steering device is connected to a device which, 
when changes of the steering values are introduced, delays 
these changes as a function of the time, and whereby the 

15 size of this time delay furthermore may be dependent on 
the size of the signal connected to this device, i.e. 
being a time delay, which furthermore is dependent on the 
amplitude of the steering signal connected to the device 
respectively of the control signals which are applied to 

20 the device. 

Such a device which is connected with the steering 
device can for instance be included in the output from the 
difference providing device HDIP illustrated in Fig. 10. 
Herethrough, it is achieved that the wheeled chassis is 

25 not accelerating too fast when been moved, and if the time 
delay furthermore is made dependent on the amplitude it is 
easily achieved that the acceleration may be made small at 
small velocities and be made large or somewhat larger when 
the velocity is a little larger than just a very low vel- 

30 ocity and is limited to not being too large at compara- 
tively high velocities and somewhat the same being the 
case, but possibly through choice of other sizes of time 
delays, at decelerations although depending on the manner 
of employing the wheeled chassis. The time delays may 

35 possibly be made stepwise changeable by means of switching 
members which then may be arranged for the purpose. 
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CLAIMS 

1. A wheeled chassis (1) including a drive device for 
driving the wheels, and which wheeled chassis may serve as 
chassis for a wheelchair or as a wheeled chassis for the 
5 transporting of some other object, the wheeled chassis 
having at least one of the wheels driven by the drive 
device through an intermediary drive transmission, and 
whereby at least one of the wheels for the steering of the 
driving course of the chassis is mounted to the chassis 

10 through a steerable support oeing steerable by means of at 
least one, to the steerable support connected, steering 
motor which steering motor receives steering signals from 
a steering panel with steering control devices, and 
whereby the wheeled chassis further comprises support 

15 means adapted to support a chair or other holding means 
adapted for the fixation and holding of the said objects 
to be transported characterized in that, 
all steerable wheels (2R) also are by means of the drive 
device driven ground-engaging wheels, whereby these, thus 

20 driven ground-engaging wheels (2R) are mounted steerably 
suspended each being pivotal about a vertical steering 
axis (2S) geometrically maintained within or in the near 
vicinity of a vertical plane comprising the respective 
wheel (2R) axis (2RAKS), and in that by means of a between 

25 the steering axes (2S) arranged and these (2S) mechani- 
cally connecting steering transmission system (STT, MSK) 
including a, through this steering transmission system, 
for the pivoting of these said steering axes (2S) connec- 
ted steering driving device (MS) simultaneously and 

30 through the same direction of rotation each steering axis 
(2S) is arranged able to pivot all these driven ground- 
engaging wheels (2R) about their steering axes (2S), i.e. 
through approximately mainly equally sized pivoting 
angles, and in that a with the driven ground-engaging 
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wheels (2R) directly connected, or through a drive trans- 
mission system (RTT, MRK) connected, drive device (MR) 
simultaneously through equal units of time in the same 
direction of rotation rotates all these driven ground- 
5 engaging wheels (2R) with mainly equally sized angles of 
rotation about their wheel axes (2RAKS). 

2. Wheeled chassis according to claim 1 cha- 
racterized in that , the steering axis 
(2S) comprises two coaxially arranged axes or shafts 

10 (RTAKS, STAKS) of which the coaxially innermost (RTAKS) at 
the lower end terminates 'In a toothwheel (RTPI) , in 
particular a conically shaped toothwheel of a bevelgear, 
engaging into an as corresponding conically tootwheel 
(2RKRO) shaped and/or into a with engaging teeth provided 

15 ground-engaging wheel (2R) whereby the wheel axis (2RAKS) 
hereof geometrically together with the ground form an 
angle of a size deviating from zero degree and preferably 
is laying between 10 and 30 degrees, and whereby the wheel 
axis (2RAKS) is bearing suspended in a bearing block being 

20 in a fixed manner connected with the coaxially outermost 
of the steering axes (2S), and whereby the upper end of 
the two coaxially steering axes or shafts (STAKS) respec- 
tively are connected with the drive transmission system 
(RTT , MRK) and with the steering transmission system (STT, 

25 MSK) which respectively provide drive connections with on 
the one hand the driving drive device (MR) and on the 
other hand the steering drive device (MS), and whereby 
each individual ground-engaging wheel (2R) and each 
individual bearing block (2B) preferably both can be semi- 

30 spherically shaped and arranged with their flat surfaces 
facing each other, and whereby between them for the 
keeping-away of dust and/or dirt an annular sealing means 
is provided inserted between such two semi-spherical ly 
shaped bodies (2R, 2B) . 

35 3 . Wheeled chassis according to claim 1 or 2 c h a - 
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racterized in that , the steering axes 
(2S) of the individual ground-engaging wheels (2R) are 
arranged bearing suspended in at least one elastomeric, in 
particular a springlike elastomeric, plate member (1PA) 
5 and/or in more of such kind (1PA) which thus interconnect 
the bearings (IPSA, 1PSB) for said steering axes (2S). 

4. Wheeled chassis according to claim 1, 2 or 3 
characterized in that , elements 
such as batteries (BATT), electric devices, namely such as 

10 charging device (LADE) for batteries, as well as electric 
and electronic equipment (ELEK), namely such as electronic 
steering panels, contactors and other switching members, 
it is according to the invention preferred that such 
members are arranged as being mounted on a plateshaped 

15 bottom element (3B) which has a diameter being of approxi- 
mately the same size as the diameter, or a little less 
than this, between opposite positioned ground-engaging 
wheels (2R) mounted on the wheeled chassis, and that the 
bottom plate element (3B) in radial direction at the 

20 periphery is arranged to have a slanting upwards running 
peripheral rim, and that the bottom plate element easy-to- 
fasten by means of easy accessible holding members of per 
se known kind, such as screws, snaplock-devices , tounged 
locking mechanisms, etc., is kept in place on the wheeled 

25 chassis (1). 

5. Wheeled chassis according to claim 1, 2, 3 or 4 
characterized in that , the upper 
portion of the wheeled chassis may be covered by means of 
at least one single element shaped as a broad annular top 

30 cover (1Y) having a peripheral portion (1YL) which is 
cylindrically shaped and downwards terminates in a skirt 
shaped portion having the external surface thereof 
arranged as or being comprised as a broad belt or girdle 
(1YBAN) exhibiting suitable elastomeric properties against 
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blows or strokes from external objects, being of a 
material such as soft rubber or any other kind of elasto- 
meric plastic material, and whereby the top cover (1Y, 
1YL) by means of suitable fastening or holding means of 
5 any per se known kind, such as screws, snap-locking 
mechanisms, tounged locking mechanisms, etc., in an easy- 
to-dismantle manner is kept in position on the wheeled 
chassis (1). 

6. Wheeled chassis according to claim 1, 2, 3, 4 or 
10 5 characterized in that , at least 

two simple, rigid and radially oriented connecting struts 
(1A) which provide a mechanically rigid connection between 
a centrally supporting member (5) , which serves to support 
a wheelchair seat or serves to support any other object to 

15 be transported by means of the wheeled chassis ( 1 ) , and at 
least one of the aforementioned peripheral elastomeric 
plate elements (1PA) which belong to the wheeled chassis 
(1), and whereby these connecting struts (1A) comprise 
fastening means or fastening apertures for the fastening 

20 of at least one, preferably for the fastening of two 
vertically spaced arranged, device-supporting plate 
member (s) (4MA, 4MB) arranged to support the driving and 
steering drive means (MR, MS, MT) , and whereby preferably 
between these two said drive means drive and steering 

25 transmissions (MRK, MSK) are arranged, thus connecting the 
driving and steering drive devices (MR, MS) and the 
suspensions (2S, 2B) for the ground-engaging wheels (2R). 

7. Wheeled chassis according to claim X, 2, 3, 4, 5 
or 6 characterized in that , a ver- 

30 tical arranged bushing bearing (5) able to serve as 
bearing for a vertical stem, shaft or journal (T) be- 
longing to a by means of a further drive device (MT) 
pivotal arranged seat (S) or fastening or holding member 
for any other said object to be transported by the wheeled 

35 chassis (1), apart from a further comprised drive trans- 



7/18/2008, EAST Version: 2.3.0.3 



WO 93/20791 



PCT/DK93/00129 



mission (MTK) providing drive connection (MT) hereto, is 
provided with a, preferably adjustable, intermediary 
frictional element (5IFB) arranged between the bushing 
bearing (5BY) and the said stem, shaft or journal (T) , 
5 whereby this frictional element (5IFB) possibly can be 
provided as a from the outside adjustable, suitable 
elastomeric screw means (5IF) made as of nylon material or 
other plastic material or elastomeric material. 

8. Steering system for steering drive means and 

10 direction steering means in a wheeled chassis as according 
to claim 1, 2, 3, 4, 5, 6 or 7 characterized 
i n t h a t , to provide drive velocity regulation 
and/or to provide a fully correlated maintaining of the 
turning position of the seat as unaltered in relation to 

15 the environments independent on the current through 
steering acquired direction (i.e. bearing) of driving for 
the wheeled chassis as also to provide the possibility of " 
maintaining the turning direction of the seat as to be 
correlated with the current through steering provided 

20 direction, i.e. bearing, of driving for the wheeled 
chassis, and whereby all described angles are determined 
the same way round, being achieved in that an angle 
encoder (VSMS) is arranged between the wheeled chassis (1) 
and the ground-engaging wheels (2R) outputting a signal 

25 dependent on the angular size of the current bearing of 
the drive direction of the ground-engaging wheels (2R) in 
relation to the wheeled chassis (1), and in that further- 
more an angle encoder (VSMT) is arranged outputting a 
signal dependent on the angular position of the seat (S) 

30 in relation to the wheeled chassis (1), and in that 
furthermore a steering panel (STY; STYDRSD) is arranged 
outputting a signal angularly dependent on the relative 
direction of a wanted directional bearing of driving in 
relation to the seat (S) or to any other object being for 

35 transportion carried by the carrying stem, shaft or 
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journal (T) on the chassis (1) , and furthermore outputting 
a signal carrying information about the selected wanted 
drive velocity, and in that a device for handling these 
signals is provided which comprises signal adding and 
5 signal subtracting members (Fig. 10) so that, if it is not 
already being provided through any mutual mechanical 
relationship between the angle encoders, as for each 
individual angle encoder a difference signal in relation 
to an initial-encoder-signal is being provided, which 

10 initial-encoder-signal is issued when a common initial 
direction of orientation, i.e. bearing, of the seat (S) as 
of the drive direction, i.e. bearing, of the wheeled 
chassis CI) is being occupied, and which thus angularly 
defined initial orientation as reference as follows are 

15 referred to as the common initial-orientation, and in that 
as from the two angle encoder signals a difference signal 
is provided being issued as the difference signal between 
the angle encoder output signal from the angle encoder 
arranged between the seat (S) and the chassis (1) and the 

20 angle encoder output signal from the angle encoder 
arranged between the chassis (1) and the ground-engaging 
wheels, and in that the double of the sum of this dif- 
ference signal plus the angular output signal from the 
steering panel (STY; STYDRSD) is provided, and in that 

25 this thus double sum signal through a sine value hereof 
forming device as steering signal for the steering of the 
ground-engaging wheels (2R) in relation to the chassis (1) 
is connected to the steering drive motor (MS) , and in that 
the thus not-doubled signal from the steering panel 

30 through a multiplying device is connected to the drive 
motor (MR) for the ground-engaging wheels (2R) as for 
serving to regulate the activation and the velocity of 
this drivemotor (MR) . 

9. Steering system according to claim 8 c h a - 

35 racterized in that , in the steering 
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system at least one of these provided drive motor control 
signals is connected to the drive motor control circuit 
through a difference providing device reducing these 
signals with a small contribution, of which results that 
5 larger steering panel output signals have to be provided 
before an activation of the respective drive motor can 
take place. 

10. Steering system according to claim 8 or 9 
characteri2ed in that , in the 

10 steering system a device is comprised which, when changes 
of the steering values are introduced, delays these 
changes as a function of the time, and whereby the size of 
this time delay furthermore may be dependent on the size 
of the signal connected to this device, i.e. being a time 

15 delay, which furthermore is dependent on the amplitude of 
the steering signal connected to the device respectively 
of the control signals which are applied to the device. 
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